ABSTRACT
INTRODUCTION
Various combinatorial libraries were constructed to create novel catalysis or receptor since 1990s. Peptide, polysome, Phage, RNA libraries indicated great success to the purpose. A number of DNA enzymes were also discovered through in vitro selection, but Modifying functional groups is one of the methods to expand RNA 1 and DNA 2 diversity. In previous paper, we describe the preparation of nonnatural nucleotide substituted into various groups (-OH, -NH 2 , phenylalanine, alanine) and its incorporation behaviors to the DNA double strand by Klenow fragment 3 . These nonnatural DNA libraries are expected to have infinite diversity, replicating ability by PCR and high chemical stability than RNA. In this paper, we describe the incorporating efficiency of saccharide nucleotide into DNA double strand by Klenow fragment.
RESULTS AND DISCUSSION
The derivatives of dUTP modified glucose (dUTP-Glc) or galactose (dUTP-Gal) were prepared by a reported procedure 3 . 5-mercuratedderivatives of dUTP was prepared and substituted into aryl compounds modified glucose or galactose using Li 2 PdCl 4 .
A template (3'-TGATAGGCTGACCGTG
OH OH?"
H Glc « Gal GCTAACTGTCTCTCTCTCTCTCTC-5) and a p rimer (5'-ACTATCCGACTGGCACCGAT-3') wer c synthesized, and dATP. dCTP. dGTP, dUTP -X(X=modified group), and Klenow Fragment were added. When these nonnatural dUTP-X worked as a substrate, the full length of 4()mer DNA formed. Elongation process by Klenow fragment was monitored be electophoresis analysis. Figure 1. shows that the DNA containing dUTP-GIc or dUTP-Gal were synthesized within a hour. Next, a template (3'-TGATAGGCTGAC CGTGGCTAAAAAACTCTCTCTCTCTCTC-5') and a primer (5'-ACTATCCGACTGGCACCGAT -3') was designed and dATP. dCTP, dGTP, dUTP-X(X=Glc or Gal), and Klenow Fragment were added. In this case, the reaction completed after five hours and this indicated that these five modified groups were placed continuously on the double strand. In Figure 2 . (a) and (b), the expected molecular structure of the nonnatural DNA was displayed. 
CONCLUSION
Novel deoxynucleotide triphosphate to which saccharide was modified at C-5 position of dUTP were synthesized. These nonnatural nucleotidc acted as substrate of Klenow Fragment. Its incorporation rate were almost same to dTTP. This must be a useful method to expand diversity of natural DNA and place various functional groups at angstrom intervals on double strand DNA. 
